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ENGLISH TRANSLATION OF CN2525562Y 

Abstract 



The present utility model relates to a base board exposure device 
5 ' comprising a linear light source and a control system. The linear light source is 
comprised by multiple point light sources. The control system converts a 
pattern to a time signal for controlling ON/OFF states of each point light 
sources at different time. And the control system controls scanning light source 
to irradiate a photo resistance on the substrate's surface so as to expose the 
10 photo resistance. 



EM GUSH TRANSLATION OF CN2525562Y 

Claims 



1 . A base board exposure device for transferring a pattern to a photo 
resistance layer on a substrate's surface, comprising: a light source comprising 
multiple point light sources which is disposed at a given distance to said 

5 substrate's surfece having said photo resistance layer, and a scanning control 
system which converts said pattern to a time signal for controlling ON/OFF 
states of each said point light- sources at different time and makes said base 
board exposure device have a scanning function for making said light source 
scan along a scanning path at least one time, so as to exposure the photo 

10 resistance layer* 

2. A base board exposure device according to claim 1, wherein said 

substrate is a printed circuit board substrate, 

3. A base board exposure device according to claim 1, wherein said 
substrate is a packaged substrate of various types. 

is 4. A base board exposure device according to claim 1, wherein said point 
light sources form one linear light source by single-row arrangement. 

5. A base board exposure device according to claim I, wherein said point 
light sources form multiple linear light sources by multi-row arrangement 

6. A base board exposure device according to claim 1, wherein said point 
20 light sources are light emitting diodes or laser diodes. 

7. A base board exposure device according to claim 1, wherein said 
scanning function is implemented by moving said light source or said 
substrate, 

8. A base board exposure device according to claim 1, wherein said 
25 ' device fiirther comprises a carrier for carrying said substrate. 

9. A base board exposure device according to claim 8, wherein said 
scanning function is implemented by moving said carrier. 

10. A base board exposure device according to claim 1, wherein said 
device further comprises a lens group mounted on a light passing path between 
said scanning light source and said substrate. 
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Description 



BASE BOARD EXPOSURE DEVICE 

TECHNICAL FIELD 

The present utility model relates to a base board exposure device, and 
especially to a base board exposure device which can transfer patterns to photo 
resistances with out photo mask. 

BACKGROUND ART 

Photolithography is a very import process in whole semi-conductor 
technics. During the manufacturing of wafer, patterns and doping areas of the 
film of every layer are determined by photolithography technics. Therefore, we 
usually measure a technics's complexity by the photolithography times needed 
or the amount of photo masks needed in the technics. In photolithography 
technics, a wafer must be Heated first so as to vaporize water molecules on its 
surface. This process is called "dehydration bake". After that comes priming. 
Appropriate priming can adjust the surface energy of wafers to.approach the. 
surface energy of photo resistances so as to improve the adhesions between the 
wafers and photo resistances. After those are processes such as photo 
resistance coating, soft bake, and hard bake. At last, the patterns on the photo 
masks are transferred to the photo resistances by exposure and development 
after the photo resistances on wafers ate solidified appropriately. 

FIO. 1 is a diagram showing how a pattern is transferred onto a photo 
resistance by contact mode photo mask in well known photolithography 
technics. Refer to FIG. 1, first prepare a substrate 100 which has a circuit, a 
dielectric layer, a dielectric layer pattern, or an electric conduct layer formed 
on it, and aphoto resistance 102 disposed on its surface. Then dispose a photo 
mask 110 on the photo resistance 102. To protect the photo mask's surface, the 
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photo mask and the photo resistance are separated by a protective layer 104 
which contacts with photo mask 110's surface and photo. resistance I02's 
surface at the same time. Then expose the photo resistance 102 by the 
irradiation of a light source 1 12 so as to transfer patterns of the photo mask 1 10 
to the photo resistance 102. 

The well known contact mode photo mask 110 is built on a transparent 
base board 106 which has a patterned shielding layer 108 on one surface. The 
protective layer 104 between the transparent base board 106 and the photo 
resistance 102 contacts the transparent base board 106's surface and the photo 
resistance 102's surface at the same time so as to protect the photo mask. And 
the patterned shielding layer 108 of the photo mask 110 can shield the light 
source 1 1 2 to irradiate the patterns on the photo resistance 1 02. 

FIG. 2 is a diagram showing how a pattern is transferred onto a photo 
resistance by nonccontact mode photo mask in well known photolithography 
technics. Refer to FIG. 2, at first, prepare a substrate 200 which has a photo 
resistance 202. Then dispose a photo mask 210 on the photo resistance 202 and 
dispose a lens group 214 between the photo mask 210 and the photo resistance 
202. Then expose the photo resistance 202 by the irradiation of a light source 
212 so as to transfer patterns of the photo mask 210's patterned shielding layer 
208 to the photo resistance 202. Then jiatterns 216 are formed on the photo 
resistance. 

The well known none-contact mode photo mask 210 is built on a 
transparent base board 206 which has a patterned shielding layer 208 on its 
surface. The patterned shielding layer 208 of the photo mask 21Q can shield the 
light source 212 so as to determine the patterns 216 irradiated on the photo 
resistance 202. And the photo 'mask 210 transfers patterns to the photo 
resistance 202 by lens group 214 using the none-contact photo resistance 202. 
It cost a lot of time and money to make the well known photo masks and the 
photo masks must be preserved in appropriate environment. Therefore the 
. maintenance of photo masks cost a lot. 
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. Further, patterns on photo masks can't be changed. Appropriate photo 
masks must be remade when circuit designs on the wafers or the printed circuit 
boards are changed. 

5 SUMMARY OF THE INVENTION 

The present utility model nas as its object the provision of a base board 
exposure device which do not need a photo mask so as to decrease ihe cost of 
manufccture and maintenance caused by photo masks in photolithography 
technics. 

10 To realize Ihe above objects, the present utility model relates a base board 
exposure device comprising a scanning light source and a control system. The 
scanning light source is disposed above a photo resistance expected to be 
exposed on a substrate. The control system controls the scanning light source 
or the substrate to move- along a scanning path and converts a pattern expected 

15 to be formed on the photo resistance into a time signal for controlling ON/OFF 
states of each scanning light sources at different time. 

In the base board exposure device according to the present utility model, 
the scanning light source comprises multiple point light sources Which form 
one linear light source by single-row arrangement. Alternatively, the multiple 

20 point light sources form multiple linear light sources by multi-row arrangement. 
The linear light sources are parallel to each other. And each two adjacent linear 
light sources may have a given position shift along the arrangement direction 
so as to stagger every point light source of every linear light source row to 
improve exposure resolution. Said point light sources may be light emitting 

25 diodes or laser diodes. 

In the base board exposure device according to the present utility model, a 
lens group for adjusting the light from the scanning light source may be 
disposed between the scanning light source and the photo resistance so that the 
light from the scanning light source irradiates the photo resistance to expose 

30 after adjusting. 
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BRIEF DESCRIPTION OFTHE DRAWINGS 

FIG. 1 is a diagram showing how a pattern is transferred onto a photo 
resistance by contact mode photo mask in well known photolithography 
5 technics. 

FIG. 2 is a. diagram showing how a pattern is transferred onto a photo 
resistance by none-contact mode photo mask in well known photolithography 
technics. 

FIG. 3 is a diagram showing how single-row point light sources forms 
10 patterns on a photo resistance according to a preferred embodiment of the 

present utility model. 

FIG. 4 is a diagram showing how multi-row point light sources forms 
patterns on a photo resistance according to the preferred embodiment of the 
present utility model. 
15 FIG. 5 is a diagram showing scanning paths on a photo resistance formed 

by multi-row point light sources according to the preferred embodiment of the 

present utility model. 

FIG. 6 is a diagram showing scanning paths on a photo resistance formed 
by multiple scanning of single-Tow point light sources according to the 
20 preferred embodiment of the present utility model. 

FIG. 7 is a diagram showing scanning paths on a photo resistance formed 
by multiple scanning of another type of single-row point light sources 
according to the preferred embodiment of the present utility model. 

100, 200, 300..:substrate; 102, 202, 302..,photo resistance; 
25 104,:.protective layer; 106, 206... transparent base board; 108, 208.. .patterned 
shielding layer; 110, 210...photo mask; 112, 212...1igbt source; 214, 
310.. .lens group; 216, 3 12... pattern; 304... scanning light source; 304a, 304b, 
304c, 304d...linear light source; 306...point light source; 308...control system; 
3 14.. .base board moving direction; 3 16... carrier, 3 18... direction; 
320...scanning path; P.. .pitch; S~.p6sition shift; A, B... distance. 
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EMBODEVCENTS OF THE INVENTION 

FIG. 3. is a diagram showing how single-row point light sources forms 
patterns on a photo resistance according to a preferred embodiment of foe 
s present utility model. Refer to FIG. 3, before exposure process, at first, prepare 
a substrate 300 which disposed the photo resistance 302 on the surface, me 
substrate 300 has a circuit, a dielectric layer, a dielectric layer pattern, cran 
electric conduct layer formed on it, then dispose the substrate 300 on a carrier 
316. The substrate 300 is for example a printed circuit board or various 
io packaging substrates. A base board , exposure device mainly comprises a 
scanning light source 304 and a control system 308. 

The scanning light source 304 is comprised of multiple point light sources 
306. Point light sources 306 form a linear light source 304 by single-row 
arrangement. The linear- light source 304's arrangement direction is direction 
is 318 The point, light sources 306 are for example LEDs (light emitting diode) 
or LDs (laser diode). The control system 308 controls the carrier 316 for 
carrying the substrate 300 to move along the substrate moving direction 314, 
converts a pattern 3 1 2 expected to be formed on the photo resistance 302 into a 
time signal so as to control the scanning, light source 304's ON/OFF state at 
20 different time, and exposes the photo resistance 302. Further, a lens group 310 
which can adjust (such as pattern zoom out, zoom in, focus and defocus) the 
light from the scanning' light source 304 and make it irradiate the photo 
resistance 302 is disposed between the scanning light source 304 and the 
substrate 300. 

25 As shown in FIG. 3, the substrate 300 on carrier 316 moves alongthe 

substrate moving direction 314. The control system 308 decodes the pattern 
expected to be transferred to the . photo resistance 302 into one dimension 
Hghtspot-to-time signals. The one dimension time signals can control the. 
ON/OFF state of each point light source 306 of the scanning light source 304 at 

30 different time. There is a relative motion between the substrate 300 and the 
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scanning light source 304 because the substrate 300 moves along the substrate 
moving direction 3 14. Therefore the scanning light source 304's ON/OFF state 
at different time corresponds to uSe photo resistance 302' s exposure or not at 
different positions. After the scanning of the scanning light source 304, the two 
5 dimension pattern 312 is transferred to the photo resistance 302 by scanning 
light source 304. 

FIG, 4 is a diagram showing how multi-row. point light sources forms 
patterns op a photo resistance according to the preferred embodiment of the 
present utility model. Refer to FIG. 4, before exposure, at first, prepare a 

10 substrate 300 which has a photo resistance 302 formed on its surface and 
dispose the substrate 300 on a carrier 316. The base board exposure device 
mainly comprises a scanning light source 304 and a control system 308. The 
scanning light source 304 is comprised of multiple point light sources 306. 
And the scanning light source 304 forms multiple parallel arranged linear light 

is sources 304a, 3Q4b, 304c, and 304d whose arrangement direction is direction 
318, There is a position shift S (refer to FIG. 5) between any two adjacent 

• sources of the linear light sources"304a, 304b, 304c, and 304d so as to stagger 
every point light source 306 among linear light sources 304a, 304b, 304c, and 
304d for improving exposure resolution. 

20 The control system 308 controls 'the carrier 316 for carrying the substrate 
300 to move along the substrate moving direction 314, converts a pattern 312 
expected to be formed on the photo resistance 302 into a time signal so as to 
control the scanning light source 304*3 ON/OFF state at different time, and 
exposes the photo resistance 302. Further,. a lens group 310 which can adjust 

25 (such as pattern zoom out, zoom m, focus and defocus) the light, from the 
scanning light source 304 and make it irradiate the photo resistance 302 is 
disposed between the scanning light source 304 and the substrate 300. 

• ■ As shown in FIG. 4, the substrate 300 on carrier 3 16 moves along the 
' substrate moving direction 314. The control system 308 decodes the pattern 
30 expected to be transferred to the photo resistance 302 into one dimension time 
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signals. The one dimension time signals can control the ON/OFF state of each 
point source 306 of the scanning light source 304 at different time. There is a 
relative motion between the substrate 300 and the scanning light source 304 
because the substrate 300 moves along the substrate moving direction 314. 
Therefore, The ON/OFF. state of the each point light source 306 of the linear 
light sources 304a, 304b, 304c,304d at different time corresponds to the 
photo resistance 302's exposure or not at different positions. After the scanning 
of the scanning light source 304, the two dimension pattern 312 is transferred 
to the photo resistance 302 by the scanning light source 304. 

Next, refer to FIG. 5. FIG. 5 is a diagram showing scanning paths on a 
photo resistance formed by multi-row point light sources according to the 
preferred embodiment of the present utility model As shown, in FIG. 5, point 
light sources 306 form linear light sources 304a, 304b, 304c, and 304d by 
multi-row arrangement. Between the linear light sources 304a and 304b, there 
is a position shift S at the direction 318. And the position shift S is l/n of the 
pitch P. between a point light source 3 06 and its adjacent point light source (n is 
the sum of linear light, source). Equally, between the linear light sources 304b 
and 304c, and between the linear light sources 304c and 304d, there are also 
position shifts S at the direction 318. 

The linear light sources 304a, 304b, 304c, and 304d expose the photo 
resistance 302 along the scanning direction 230 by the moving of substrate 300 
along the substrate moving direction 314. The pitch between two adjacent 
scanning paths 230 is the position shift S, Take the 4 rows linear light sources 
304a, 304b, 304c, and 304d for example, the resolution at the direction 318 
will be enhanced to 4 times of the former single-row arrangement. 

FIG. 6 is a diagram showing scanning paths on a photo resistance formed 
by multiple scanning of single-row point light sources according to the 
preferred embodiment of the present utility model. In said FIG. 4, point light 
sources 306 are arranged into multiple linear light sources 304a, 304b, 304c, 
and 304d to enhance the resolution at the direction 318. But besides changing 
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the arrangement of point light sources '306, the resolution may also be 
enhanced by changing the scanning manner. As shown in FIG. 6, the point 
light sources 306 form one linear light source 304 by single-row arrangement;. 
And the linear light source 304a arranges along the direction 318. The 
arrangement direction 318 of the single linear light source 304 is vertical to the 
scanning path 230. The linear light source 304 scans the photo resistance 302 
many times along the scanning path 230 and the scanning path each time 
differs from that of the previous .time in a distance A. The distance A is 1/n of 
the point light source pitch P and n is a natural number. 

FIG. 7 is a diagram showing scanning paths on a photo resistance formed 
by multiple scanning of another type of single-row point light sources 
according* the preferred, embodiment of the present utility model. As shown 
in FIG. 7, the photo resistance 302 is exposed by multiple scanning in a way 
that the angle formed by the scanning path 230 and the point light source 306's 
arrangement direction 318 is not ?0 8 . The distance B between two adjacent 
scanning paths 230 is smaller than the distance P between two adjacent point 
light sources 306 because the angle formed by the scanning path 230 and the 
point light source 306's arrangement direction 318 is not 9Q e . Therefore, 
scanning resolution will be enhanced. 

As shown in FIG. 6 and FIG, 7, the scanning resolution is enhanced by 
multiple scanning or controlling the angle between the scanning path and the 
point light source's arrangement direction 318 not be 90° . But those skilled in 
the art can easily know that the resolution will be further more enhanced if said 
two ways are appropriately combined. 

Further, as shown in FIG. 3-FIG. 7, the photo resistance 302 is exposed 
by the movement of the substrate 300 and the ON/OFF control of the scanning 
light source 304 at different time. But the relative movement between the 
photo resistance 302 on the substrate 300 and the scanning light source 304 
may also be implemented by the scanning light source 304's even the lens 
group 310's movement or the rotation or movement of partial mirrors or lens 
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of the lens group 310, 

As described above, the present utility model at least has as its advantages 

that: 

1. The base board exposure device of the present utility model transfers 
given patterns to the photo resistance directly by scanning, so the time for 
manufacturing photo mask may be omitted. 

2. The base board exposure device of the present utility model can 
transfer various patterns to the photo resistance and do not need to make 
corresponding photo masks for different patterns, so the manufacturing cost is 
greatly decreased. 

3. The baise board exposure device of the present utility model transfers 
patterns to the photo resistance by scanning, so the automatic volume 
production of the integrated circuit becomes easier. 

4. The base board exposure device of the present utility model can modify 
circuit designs in real time, decrease development time, and realize a 
small-volume, large-variety customized manufacture while being applied in 
product manufacture. 

5. The relative position between the light source and the lens group of the 
base board exposure device according to the present utility model is changeless, 
so the'collimating potential difference is changeless (will not be changed 
because of the replacing of the photo mask) and the locating collimation 
becomes easier. 

6. The base board exposure device of the present utility model can omit 
all the costs caused by the maintenance arid preservation of photo masks. 

'. Drawings 
FIG, 3,4 

308: control system 
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